Green fluorescent protein as a secretory reporter and a tool for process optimization in transgenic plant cell cultures.
Green fluorescent protein (GFP) is an attractive reporter for bioprocess monitoring. Although expression of GFP in plants has been widely reported, research on the use of GFP in plant cell cultures for bioprocess applications has been limited. In this study, the suitability of GFP as a secretory reporter and a useful tool in plant cell bioprocess optimization was demonstrated. GFP was produced and secreted from suspension cells derived from tobacco that was transformed with a binary vector containing mgfp5-ER cDNA, a modified GFP for efficient sorting to the endoplasmic reticulum, under control of the CaMV 35S promoter. For cell line gfp-13, extracellular and intracellular GFP accumulated to 15.4 and 29.4 mg x 1(-1), respectively. Extracellular GFP accounted for 30.9% of the total extracellular protein. The molecular mass of extracellular GFP was nearly identical to that of a recombinant GFP standard, indicating cleavage of the signal sequence. Neomycin phosphotransferase II, a cytosolic selection marker, was found almost exclusively in cellular extracts with less than 2% in the extracellular medium. These results suggest that extracellular GFP is most likely the result of secretion rather than nonspecific leakage from cells. Furthermore, medium fluorescence intensity correlated nicely with extracellular GFP concentration supporting the use of GFP as a quantitative secretory reporter. During the batch cultivation, culture GFP fluorescence also followed closely with cell growth. A medium feeding strategy was then developed based on culture GFP fluorescence that resulted in improved biomass as well as GFP production in a fed-batch culture.